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ABSTRACT

Background: Breast cancer is the first in the structure of the incidence of neoplastic diseases in women, with the number
of affected individuals becoming higher every year. The risk of breast cancer is influenced not only by genetic factors, but
also by the lifestyle. Proper dietary habits, a high level of physical activity and normal body weight not only reduce the risk
of developing a primary neoplastic lesion, but also a recurrence. In 2007 the World Cancer Research Fund (WCRF) and
American Institute for Cancer Research (AICR) published their recommendations concerning lifestyle in the prophylaxis
of neoplasms.

Objective. The aim of the study was to assess whether the adherence to WCRF/AICR recommendations influenced the risk
of developing breast cancer in women.

Materials and methods: A case control study included 108 women aged over 50 with a history of breast cancer. The study
group was divided into two subgroups: women who completed oncological treatment and experienced no recurrences for
at least 5 years (group I, n=82) and women who had a recurrence (group II, n=26). The control group included women
with no history of breast cancer (n=74). The adherence of lifestyle was assessed by assigning points for 8 WCRF/AICR
recommendations. The results were compared in the study and control groups, both in all participants and separately in
those who declared no changes in dietary habits after being diagnosed with breast cancer.

Results. The adherence of lifestyle to WCRF/AICR recommendations was significantly lower in the group of women with
a history of cancer compared to the control group. It was reported both in the study group as a whole (5.5 = 1.34 vs 6.4 £
1.48 points) and in those who declared no changes in dietary habits after being diagnosed with breast cancer (5.3 = 1.24
vs 6.6 = 1.38 points). The differences in the lifestyles of the participants with breast cancer and those in the control group
were associated predominantly with the adherence to recommendations concerning appropriate physical activity, avoiding
the consumption of sweetened drinks and limiting the consumption of processed and red meat.

Conclusions. The results of the study confirmed the benefits of complying with WCRF/AICR recommendations in the
prevention of breast cancer.

Key words: breast cancer, dietary habits, lifestyle, recurrence

STRESZCZENIE

Wprowadzenie. Nowotwor piersi zajmuje pierwsze miejsce w strukturze zachorowan na nowotwory u kobiet, a z roku na
rok liczba chorujacych kobiet ro$nie. Na ryzyko raka piersi wpltyw maja nie tylko czynniki genetyczne, ale takze styl zycia.
Prawidlowy sposob odzywiania, wysoki poziom aktywnosci fizycznej i utrzymywanie prawidtowej masy ciata zmniejszaja
ryzyko nie tylko pojawienia si¢ pierwotnej zmiany nowotworowej, ale takze wznowy. W roku 2007 Swiatowy Fundusz
Badan nad Rakiem (WCRF) oraz Amerykanski Instytut Badan nad Rakiem (AICR) wydaly zalecenia dotyczace stylu zycia
w profilaktyce nowotworow.

Cel. Celem badan byta ocena czy stosowanie zalecen WCRF/AICR ma wptyw na ryzyko powstania raka piersi u kobiet.
Material i metody. Badanie kliniczno-kontrolne obje¢to 108 kobiet po 50. roku zycia z rakiem sutka w wywiadzie. Badane
podzielono na dwie grupy: kobiety, ktore zakonczyly leczenie onkologiczne oraz pozostawaty bez wznowy przez minimum
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5 lat (grupa I, n=82) i kobiety, u ktorych wystapita wznowa choroby (grupa II, n=26). Grupg¢ kontrolng stanowily kobie-
ty, u ktorych nigdy nie rozpoznano raka piersi (n=74). Metoda punktowa oceniono zgodno$¢ stylu zycia z 8 zaleceniami
WCRF/AICR. Porownano uzyskang punktacj¢ w grupie badanej i kontrolnej, zaréwno u wszystkich uczestniczek, jak
i osobno u tych, ktore deklarowaly brak zmiany sposobu zywienia po zachorowaniu na raka piersi.

Wyniki. Kobiety z historig nowotworowa cechowaly sig¢ istotnie mniejsza zgodnoscig stylu zycia z zaleceniami WCREF/AICR
w poréwnaniu z grupg kontrolng. Dotyczylto to zarowno calej grupy badanych kobiet (5,5 + 1,34 vs 6,4 + 1,48 punktow), jak
i tych ktére deklarowaty brak zmian sposobu zywienia po zachorowaniu na raka piersi (5,3 + 1,24 vs 6,6 = 1,38 punktow).
Rodznice w stylu zycia migdzy uczestniczkami z rakiem piersi w wywiadzie w poréwnaniu z grupa kontrolng dotyczyly przede
wszystkim przestrzegania zalecenia dotyczacego odpowiedniej aktywnosci fizycznej, unikania spozycia stodzonych napojow,
a takze ograniczenia spozycia przetworzonego i czerwonego migsa.

Whioski. Wyniki badania potwierdzity korzysci plynace z przestrzegania zalecen WCRF/AICR w zapobieganiu rakowi piersi.

Stowa kluczowe: rak piersi, sposob zywienia, styl Zycia, wznowa

INTRODUCTION

Statistics concerning the incidence of breast
cancer are disturbing. This type of cancer is the first
in the structure of the incidence of neoplastic diseases
in women, with the number of affected individuals
becoming higher every year [27]. The risk of breast
cancer is influenced not only by genetic factors, but
also by the lifestyle. Proper dietary habits, a high
level of physical activity and normal body weight
not only reduce the risk of developing a primary
neoplastic lesion, but also a recurrence [21]. The list
of recommendations concerning lifestyle published by
WCREF/AICR aims at promoting the primary neoplasm
prophylaxis and diminishing the risk of recurrence.
The recommendations tackle the issues of maintaining
normal body weight, regular physical activity,
avoiding the consumption of food promoting body
weight gain, increasing the consumption of foods of
plant origin, while reducing the consumption of foods
of animal origin, limiting the consumption of alcoholic
drinks, salty foods, avoiding dietary supplements in
the prophylaxis of neoplastic diseases, and also breast-
feeding [28].

The aim of the study was to assess the influence
of complying with WCFR/AIRC recommendations on
the risk of breast cancer and its recurrence.

MATERIAL AND METHODS

The case-control study was conducted in Warsaw
and its vicinity in the years 2013-2016. The study
included 182 women aged over 50, divided into 108
women in the study group and 74 in the control group.
The study group was then divided into two subgroups:
women who completed breast cancer treatment without
a recurrence for at least 5 years (group I, n=82), and
women with a history of recurrence (group II, n=26).
The study group included the patients of the Holy
Family Specialist Hospital (Independent Public Health
Care Centre), MAGODENT Oncology and Cardiology
Hospital, the members of ‘Amazons’ Club (Warsaw

— Center, Warsaw — Targéwek, Warsaw — Bemowo,
Warsaw — Praga, Warsaw — Ochota). The control group
(n=74) included women aged over 50 with no history of
breast cancer. They were the members of the Cultural
Center in Piaseczno, the patients of FizjoSystem
Rehabilitation Center, the patients of Estetica-med
Rehabilitation Center and their female acquaintances
and relatives. They were informed about the study with
banners and leaflets. Information about the possibility
of participation in the study was also available from
attending physicians. All the participants were post-
menopausal on the day of interview.

Diagnostic poll method with the authors’
questionnaire was used in the study. The questions
referred to dietary habits, physical activity, breast-
feeding and demographic data. The sizes of portions
declared and the frequency of consuming various
products were calculated into average consumption
expressed in grams, non-alcoholic beverage
consumption was specified in milliliters and alcoholic
drinks were calculated into grams of ethanol included.

All the participants were weighed without clothes
with electronic scales set to an accuracy of 0.1 kg. The
obtained results were used to calculate BMI (body weight
(kg)/height (cm)"2). BMI ranges referring to normal and
deficient body weight and also being overweight or obese
were adopted according to WHO recommendations
[29]. Study participants were also asked about body
weight over individual decades of life. This facilitated an
estimation of BMI value over different age ranges.

The assessment of compliance with WCRF/AICR
recommendations was conducted with reference to 8 of
them: body weight, physical activity, consumption of foods
and drinks promoting body weight gain, consumption of
foods of plant origin, processed and red meat, alcoholic
drinks, table salt and breast-feeding. Depending on the
grade of adherence to the recommendations the following
scores were assigned: recommendation completely met
— 1 point, recommendation partially met — 0.5 point,
recommendation not met — 0 points. A detailed method of
scoring was presented in Table 2. The scoring method was
modeled on those implemented by other authors [24, 26].
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Statistical significance of intergroup differences
was assessed with the Mann-Whitney U test for
continuous variables and Pearson’s chi-squared
test for categorical variables. The level of statistical
significance was assumed at p<0.05.

The study was approved by the Bioethics Board
of the Medical University of Warsaw. The participants
were informed about the aim and method of conducting
the study which they confirmed by signing a written
consent for the participation.

RESULTS

Table 1 shows detailed characteristics of the
groups. Women from group II were significantly older
and significantly more frequently had had menopause
prior to developing breast cancer than women from
group I. They were also less professionally active than
control group women.

Table 1. General description of study groups and the control group

Group
Variable Controls I 1I I+11 p (LvsID)
n=74 n=82 n=26 n=108
Age (vears)
x+SD 65.7+6.54 | 67.0+£7.08 71.1 £8.05%** | 68.0£7.50% | <0.01
median 66.0 66.0 72.5 67.0
Menopause prior to developing the first
neoplasm
No (%) -- 59.76 34.62 53.70 <0.05
Yes (%) 40.24 65.38 46.30
Number of years after diagnosing the first
neoplasm
x£SD -- 14.6 £ 6.92 16.8 £7.18 15.2+7.02 ns
median 13.5 17.0 15.0
Number of years after diagnosing the
second neoplasm
x £ SD -- -- 10.5 +8.22 -- --
median 10.5
Age at diagnosis of the first neoplasm
(vears)
x+SD -- 52.3+8.19 54.2+£10.55 52.8+8.80 ns
median 51.0 56.0 52.0
Age at the diagnosis of the second
neoplasm (years)
x £ SD -- -- 60.5+11.82 -- --
median 60.0
Level of education
Higher (%) 52.70 46.34 34.62 43.52 ns
Secondary (%) 45.95 53.66 65.38 56.48
Elementary (%) 1.35 0.00 0.00 0.00
Occupational activity
No (%) 67.57 69.51 88.46 74.07 ns
Yes (%) 32.43 30.49 11.54* 25.93
Place of residence
Big city (%) 95.95 90.24 88.46 89.81 ns
Town (%) 2.70 8.54 11.54 9.26
Village (%) 1.35 1.22 0.00 0.93

Statistical significance for comparison with the control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001

The adherence to individual WCREF/AICR
recommendations was different in study group and
control group women. Study group women were
significantly less physically active, fewer of them
adhered to the recommendation concerning appropriate
consumption of fruit and vegetables and limiting
the consumption of red mead, cold cuts and table

salt. Additionally, the participants who experienced
a recurrence significantly less commonly observed
the recommendation regarding the avoidance of
sweetened beverages (Table 2). After adding the points
it was noted that women from groups I and II adhered
to WCRF/AICR recommendations to a significantly
lower degree than those in the control group (Table 3).



Adherence to the WCRF/AICR recommendations of the lifestyle in survivors of breast cancer. No 3

298

89S SI9t 9L'6S S6'Sy 0 Aep /3 ¢<
su €6'ST 80°€C €8'9C 8¢'8C S0 Aep /3 6> -0< Kouoy pue
6SL1 LLOE 1€l 89°'ST I Aep /3 Tegns jo uondwmsuo)
000 000 000 000 0 Aep /3 05T< sIejoou pue seoml
10°0> €€'8 80°€C 99°¢ 118 S0 Aep /3 057> -0< ‘SYULIp AZZY PIUSIOIMS
L916 T69L | ¥€96 6816 I Aep /3 Jo uonduwnsuo)
. SYULIP PaUDIIIMS PIOAD ‘SPOOS
asuap-A342ua Jo uondunsuod j1u1y,,
€6°0 000 wl 000 0 Kep /3 001<
su 1¥'C8 °69L SI'v8 61°68 S0 Aep /3 001>-0< SPO0J asuap ures JySrom
L9°9] R0°€T €9p1 18°01 I Kep /3 ( -A310u0 Jo uondwnsuo)) ojowold jey) SYULIp pue SPoo, ¢
w18 V9 | 10 CO9L | ...86709 80°1¢ 0 Joul 2Je SUONIPUOd 3A0(E 31} JO SUON
Kep/sonurtt (z-01 AAnoe AjISudul-ysiy
1o
su 000 000 000 000| ¢SO Kep/sanurur (¢-G | ANANOE 2)EIOPON
1o
Kep/sonurt ()9-0¢ AJAIOR AJISUIUI-MO]
Kep/soinur ()z< ANAOR ANISUUI-YSTH
1o
Kep/sonurtl ()¢< AJATIOR 9JBIOPOIN . Aop L1242 241300 Appo1sdyd ag,
10 Ayanoe
61°¢ 80°€T| TO'6E 689 | 1 Kep/sonurur 09< Ayranoe AIsudiui-mor [eorsAyd jo sadAf, Ayanoe [edrsAyd ‘g
8C'8C 16°0% 89'1C 89°6C 0 0°0€< 10 G'81> [ING Jo potad auo Ised] 1y
(papuouiuioda. jou s1 jydiomsopun
A1 SS¥S| S90S 000S| S0 0°0€>-0"ST [N Jo poliad auo 1sed] 1y (s1eaK 09< “65-0S ‘6F su1aq)  2]q1ssod sv uvaj sv ag,,
-0 ‘6€-0€ ‘6C-07) soduel
su 0T°0T SSv| 89T cere| 1 0°$T>-G"81 awnajI| Jnoy3noxy [Ng a3e snoLreA ul [NG yS1om Apoq Jewiou Sutulejurejy ‘|
(8o1=0) | (9z=w) | (z8=W) | (yL=Y)
I M> L II 1 SIOBUOD | gurog RLIONI) SUOTIEPUSWI009 YOTIV/IAD M
(%) dnoin

syuedionaed [[e AQ SUONEPUAWIWOAI YDV/ITADM PIZA[BUR ) 0} 0UIAYPE JO SULId] Ul SULIOOS ‘7 J[qR],




299

E. Katedkiewicz, D. Szostak-Wegierek

No 3

1000°0>% s x5 ‘100°0>g s ‘10°0>d 44 ‘50°0>dy :dnoi1d Jonuoo oy yym uostredwos 10§ 0ouBIYIUTIS [BI1)STIRIS

.. DopuouuI032.4
119¢ 9'v¢ 659¢ | €0°LT 0 Surpasj-isealq ou §1 3u1paaj-jsva.g,,
su 96°LE 1ecy 659¢ | VISE| S0 sqpuont 9>-(<
€6'ST 80°¢€C €8°9C | ¥8'LE I sqpuowt 9 < uonemp SuIpag)-)sedlq Surpagj-iseard ‘S
SUONBPUIWWO0IAI [2133dS
syuowo[ddns | , stuowajddns yjim jou puv ‘121p jpuLiou
Passasse J0N Kreyarp Sursn YIIN Spadu [DUOLLYNY 22Ul OF WL,
sjuoworddns Arejor(q °g
su «£6°ST 121! ~070€ 96 0 skem[y . uondunsuoo 1vs a)qv} 111y,
000 000 000 000 ¢o SouImPWog S[eow 03
LOYL 9y'88 15769 ¥$06 I 19A9N )es Surppe jo Kouonbaig J[es 9[qe) Iy *L
000 000 000 000 0 o SyuLp
su 000 000 000 000 $0 Kep /3 0z< 2110Y02]p fo uondunsuoo ay; pul,,
00001 | 007001 | 00°001 | 00001 I Kep /3 07>-01<
Aep /301> eyt jouety SYULIP OI[OYOITY ‘9
Kep /3 ()G< SIND P[od 10
S0°0> | ...61°01 | ....80°€T | ,.019 000 0 oam /3 )0$< SIND P[Od PUE 1B PAY
Kep /3 ()G>-¢ SInd p[od Jurpnjour
¥69 vS 19 S6'1L SOvS S0 oam / 8 ()0S> SINO P[Od PuE Jeo poYy «Jpout passado.d
PLOAD pup Jpaul pa. fo ayvjul i,
Kep /3 ¢> sind p[od Jurpnjour jeow passoooid
LE0T 8¢Sl S6'1¢ S6'SY I oam / 8 (00> SINO P[Od PuB JeO PoYy pai jo uonduwmsuoy UISLIO [BWIUE JO SPOO] °G
61°6¢€ 0 Kep /3 05> syonpoxd
su L9y 1€y 1y P8LE ¢o Aep /3 001> -0S [B3193 [EatUs[OyM
0L'8T 9vE | €89T | L6TT I Kep /3 001< Jo uondwnsuo)
€9°6¢ 80°¢C IL1€
SU | LLITTL | LET6T | .. PS8 | T6'8I 0 Kep /3 00> «ur3Lio Juvyd fo spoof djuiu v,
18°6¢€ S1'o¥ 08°LE IS¢l ¢o Aep /3 00¥> -00C S9qe1RZA
LO 6% [4°N43 99°¢S LS'LY I Kep /3 00r< pue Jmny jo uonduwnsuo) urguo juefd Jo spoo




300 Adherence to the WCRF/AICR recommendations of the lifestyle in survivors of breast cancer. No 3
Table 3. Scores assigned for the adherence to the analyzed WCRF/AICR recommendations by all participants
Group
Points in total Controls | 11 I+ p (Ivs 1)
n=74 n=82 n=26 n=108
x+SD 6.4+1.48 5.6+ 1.39"™ 52+1.16"™ 5.5+ 1.34"
median 5.5 5.5 5.0 5.5 1

Statistical significance for comparison with the control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.000

Table 4 presents the adherence to individual
WCREF/AICR recommendations by study participants
who declared no changes in dietary habits after being
diagnosed with breast cancer. In this case significant
differences between the study and control groups
were only observed as regards the participants with
a recurrence. They were less physically active than
women oncologically healthy, fewer of them adhered to
the recommendation concerning reduced consumption
of sweet beverages, red meat and cold cuts and also
an appropriate duration of breast-feeding. However,
after adding the points it was shown that women from
groups with and without the recurrence adhered to
WCRF/AICR recommendations to a significantly
lower degree than those in the control group (Table 5).

DISCUSSION

The present study confirmed that women with
a history of cancer only partially observed the
recommendations regarding lifestyle developed by
WCRF/AICR. It is consistent with results published
by other authors. Research conducted over the past
few years has shown that patients with a history of an
oncological disorder are not consistent in adhering to
such health-related recommendations. Over 50% of such
patients were overweight, over 50% do not adhere to
recommendations concerning physical activity and only
approx. 20% observe the recommendation regarding
fruit and vegetable consumption. Additionally, as many
as 90% of individuals with a history of an oncological
disease do not adhere to the recommendation concerning
alcohol consumption [3, 4, 15].

The relationship between the adherence to
recommendations and the development of breast cancer
was analysed in a prospective cohort study which
included over 30 thousand women without a history of
breast cancer aged 50-76 years. A total of 899 breast
cancer cases were confirmed after 6.7 years. The
comparison of dietary habits of study participants and
AICR/WCRF recommendations demonstrated that the
adherence to at least five recommendations resulted in
the reduction of the risk of the development of breast
cancer at the level of as much as 60%. Maintaining
normal body weight and the consumption of foods of
plant origin appeared to be particularly important in the
context of risk reduction, while alcohol consumption
appeared to be increasing the risk [9].

Similarly, a Canadian study including over 49
thousand women with breast cancer also confirmed
a relationship between the adherence to AICR/WCRF
recommendations and the reduction of the risk of breast
cancer. Adherence to six or more recommendations
resulted in the reduction of the risk by 21%. Adherence
to each subsequent recommendation lowered the
risk by another 5%. The strongest influence on
the risk of breast cancer occurrence was noted for
recommendations concerning meat, energy-dense
food and wholemeal cereal products [6].

A prospective cohort EPIC study showed that
higher adherence to WCRF/AICR recommendations
was associated with a lower risk of developing various
neoplasms, such as cancer of the colon, stomach, breast,
endometrium, lung, kidney and esophagus. The risk of
developing a cancer in individuals with the highest
score (=5 points in men and >6 points in women) was
lower by 18% than in those with the lowest score (<2
points in men and <3 points in women) [22].

Low level of adherence to WCRF/AICR
recommendations in the present study was comparable
with the findings of studies on neoplasms other than
breast cancer [10, 12, 17, 20, 26]. Individuals with
a history of neoplastic disease were less adherent
to the recommendations concerning nutrition and
physical activity than healthy ones. One study showed
that lifestyle and body weight were not in line with the
recommendations in colon cancer patients. Reducing
the consumption of foods of animal origin (8% of
respondents) and increasing the ratio of foods of plant
origin (9% of respondents) were the least commonly
observed recommendations. The recommendation
which was the best adhered to was one concerning
avoiding dietary supplements (75% of respondents).
An improvement of dietary habits introduced after
diagnosing a neoplasm was declared by 25% of
respondents [26].

Poor adherence to the recommendations was also
notedinadultswhohadsuffered fromacute lymphoblastic
leukaemia in childhood. None of the participants
adhered to all WCRF/AICR recommendations and the
average value of BMI in the study group was over 27,
which means being overweight. Only half of the study
group declared the consumption of 5 portions of fruit
and vegetables daily. The levels of table salt and sugar
consumption considerably exceeded the criteria of
recommendations [20].
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Table 5. Scores assigned for the adherence to analyzed WCRF/AICR recommendations by a subgroup of study
participants®
Group
Points in total Controls I II I+II p (Lvs D)
n=29 n=19 n=15 n=34
x £+ SD 6.6+ 1.38 5.5+ 1.17%* 5.0 £ 1.32%** 5.3 £ 1.24%%*
median 6.5 5.5 45 5.0 ns

Statistical significance for comparison with the control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001
!'participants who declared no changes in dietary habits after being diagnosed with breast cancer.

Similarly, a study including Dutch patients
with various types of cancer demonstrated that the
lifestyle of only a small group (11%) was consistent
with all assessed recommendations. The majority
of participants (>80%) adhered only to two or three
recommendations. The largest number of individuals
adhered to the recommendations concerning physical
activity (87.4%) and alcohol intake (75.4%) [12].

Similar results were obtained in a prospective
cohort study which included over 177 thousand men
and women with a history of neoplastic disease.
Persons suffering from cancer less commonly observed
WCRF/AICR recommendations than individuals
free of oncological diseases. Individuals who had
had a history of breast or prostate cancer were more
willing to adhere to the recommendations than patients
with other types of neoplasms [17].

It is worth noting the results of a cohort lowa
Women’s Health Study which included over 2
thousand women aged 55-69 with various neoplasms.
Women who reported a higher adherence to WCREF/
AICR recommendations were less prone to all-cause
death. The risk of death in participants who scored <4
points was 33% higher than in women who scored at
least 6 out of 8 points available [4].

Notably, a study including elderly women with
a history of oncological disease demonstrated that
higher adherence to WCRF/AICR recommendations
was associated with better quality of life, both in terms
of physical and mental status [10].

The present study showed the lowest adherence
to WCRF/AICR recommendations in case of the
consumption of fruit and vegetables, red and processed
meat and sweetened fizzy drinks. The authors of other
studies obtained similar results except for the association
concerning sweetened drinks. It is worth noting that an
extensive meta-analysis comprising several prospective
studies showed a negative relationship between
the consumption of fruit and fruit and vegetables
(combined) and the risk of developing breast cancer [2].
A study conducted in Szczecin included 257 women
with confirmed breast cancer (invasive or in situ). It
was demonstrated that the risk of developing breast
cancer in women who consumed fruit and vegetables
daily or several times a day was considerably lower
than in women whose consumption of such products

was several times a month or less frequently [13].
Poor adherence to recommendations concerning the
consumption of fruit and vegetables was also observed
in a case-control study of patients with various types of
cancer [12]. Slightly over half of the patients (54.8%)
adhered to the recommendation concerning the amount
of fruit consumed and even fewer (27.4%) — the
recommendation concerning vegetable consumption.

Several mechanisms are responsible for the
protective properties of fruit and vegetables. Fruit and
vegetables are sources of phytochemicals inducing
the activity of detoxifying enzymes which deactivate
carcinogens. Antioxidants found in such products
reduce oxidative stress and alleviate inflammation [18].
High dietary intake of polyphenols reduced process
of inflammation in patients with breast cancer [23].
Moreover, fruit and vegetables are rich in fiber, which,
due to its potential to bind estrogens, may be favorable
in diminishing the risk of developing breast cancer
[1]. The influence of fruit and vegetable consumption
on the reduction of the risk of being overweight and
obese, which constitute the risk factor of breast cancer
is an additional protective mechanism [25]. Moreover,
avoiding overweight and obesity seems to reduce the
risk of breast cancer recurrence [11].

The association between the consumption of red
and processed meat with the development of breast
cancer was confirmed in a meta-analysis comprising 14
prospective studies. The comparison of the highest and
lowest categories of consumption showed that the risk
of breast cancer was higher by 10% for red meat and
by 8% higher for processed meat [15]. The relationship
between the consumption of processed meat and the risk of
developing breast cancer was also confirmed by Spanish
researchers. In the conclusions section of their case-control
study including over a thousand women with breast cancer
they stated that the risk of developing breast cancer may
be limited by reducing the consumption of well-done or
stewed red meat, fried and bread-coated white meat and
cured meat [5]. Similar results were also obtained in
another case-control study which included women with
a diagnosis of breast cancer. It was demonstrated that the
consumption of processed meat only once or twice a week
was associated with a 2.7-fold higher probability of the
development of breast cancer in women who reported no
consumption of processed meat [16].
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Notably, the results of a cohort study including over
1500 women with breast cancer confirmed that a high
consumption of grilled and smoked meat may increase
overall mortality. The comparison of high and low
consumption of grilled meat was associated with the
overall risk of death higher by 23%. In case of smoked
meat the risk increased by 17% in case of all-cause
mortality and by 23% in case of breast cancer [19].

The consumption of red and processed meat may be
associated with the risk of neoplasms other than breast
cancer. According to the World Health Organization,
the consumption of red meat is a possible and the
consumption of processed meat is an evident risk
factor of colon cancer [30]. It was confirmed by the
results of a cohort study including patients with colon
cancer and showed the lowest adherence to WCRF/
AICR recommendations regarding the consumption of
red and processed meat and foods of plant origin [4].

The mechanism of carcinogenic properties of
meat is still researched. It is assumed that substances
produced during the conversion of heme iron may
damage cell DNA. Thermal meat processing increases
its harmful effect because of producing polycyclic
aromatic hydrocarbons and heterocyclic aromatic
amines. Nitrates and nitrites added during the
production of cold cuts may react with meat protein
and form nitrosamines [7].

Presumably, appropriate physical activity may
constitute a fundamental intervention in diminishing
the number of cases of breast cancer and deaths among
individuals with a history of breast cancer. The present
study group women were also less physically active than
the controls, which is consistent with results published
by other authors. A meta-analysis of 31 prospective
studies revealed that regular physical activity may
have a significant influence on the reduction of the risk
of developing breast cancer [14]. Another extensive
meta-analysis also confirmed the protective aspects of
physical activity in reducing the number of recurrences
and deaths due to breast cancer [4].

The present study has a few limitations. One of
them is the case-control character of the study which
impedes the assessment of cause and effect associations.
The risk of errors resulting from unreliable memory
of the participants may also contribute to the list of
problems. The absence of some data regarding lifestyle
in the past, especially as regards physical activity also
obstructed the present evaluation.

CONCLUSIONS

1. The results of the study confirmed the benefits of
complying with WCRF/AICR recommendations
in the prevention of breast cancer.

2. Physical activity and consumption of foods of
plant origin appears to have a positive influence on
the risk of developing breast cancer.

3. The consumption of processed and red meat
probably increases the risk of breast cancer.
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